Positive regulation of phagocytosis by SIRPbeta and its signaling mechanism in macrophages.
SIRPbeta (signal-regulatory protein beta) is a transmembrane protein that is expressed in hematopoietic cells but whose functions are unknown. We have now cloned mouse SIRPbeta cDNA and have shown that the gene is expressed in various tissues in addition to cells of the macrophage lineage. Engagement of SIRPbeta by specific monoclonal antibodies promoted Fcgamma receptor-dependent or -independent phagocytosis in mouse peritoneal macrophages. It also induced marked activation of MAPK and the upstream kinase MEK but weak activation of Akt. MEK inhibitors markedly blocked the promotion of phagocytosis by SIRPbeta, whereas an inhibitor of phosphoinositide 3-kinase partly blocked such response. In addition, inhibitors of myosin light chain kinase or of myosin ATPase blocked the promotion of phagocytosis by SIRPbeta. Furthermore, SIRPbeta induced the formation of filopodia and lamellipodia in macrophages as well as the translocation of activated MAPK to these structures. It also elicited tyrosine phosphorylation of DAP12, Syk, and SLP-76, and a Syk inhibitor blocked the promotion of phagocytosis and activation of MAPK by SIRPbeta. Our results suggest that engagement of SIRPbeta promotes phagocytosis in macrophages by inducing the tyrosine phosphorylation of DAP12, Syk, and SLP-76 and the subsequent activation of a MEK-MAPK-myosin light chain kinase cascade.